In the title compound, C 16 H 11 Cl 2 N 3 O, the 4-methoxy-substituted benzene ring makes a dihedral angle of 41.86 (9) with the benzene ring of the benzonitrile group. In the crystal, molecules are linked into layers parallel to (020) by C-HÁ Á ÁO contacts and face-to-face -stacking interactions [centroid-centroid distances = 3.9116 (14) and 3.9118 (14) Å ] between symmetry-related aromatic rings along the a-axis direction. A Hirshfeld surface analysis indicates that the most important contributions to the crystal packing are from ClÁ Á ÁH/HÁ Á ÁCl (22.8%), HÁ Á ÁH (21.4%), NÁ Á ÁH/HÁ Á ÁN (16.1%), CÁ Á ÁH/HÁ Á ÁC (14.7%) and CÁ Á ÁC (9.1%) interactions.
Chemical context
Weak interactions, such as hydrogen, aerogen, halogen, chalcogen, pnicogen, tetrel and icosagen bonds, as well as n-*, -stacking, -cation, -anion and hydrophobic interactions, can control or organize the conformation, aggregation, tertiary and quaternary structure of the molecule, its reactivity, stabilization and other properties (Asadov et al., 2016; Maharramov et al., 2010; Mahmudov et al., 2013 Mahmudov et al., , 2014a Mahmudov et al., ,b, 2015 Mahmudov et al., , 2017a Mahmudov et al., ,b, 2019 Shixaliyev et al., 2013 Shixaliyev et al., , 2014 . The functionalization of azo/hydrazone ligands with non-covalent bonddonor or acceptor sites greatly affects their coordination ability and the catalytic activity of the corresponding coordination compounds (Akbari et al., 2017; Gurbanov et al., 2018; Karmakar et al., 2016; Kopylovich et al., 2011a,b; Ma et al., 2017a,b; Mahmoudi et al., 2016 Mahmoudi et al., , 2017a Mahmoudi et al., ,b,c, 2018a . In our previous work, we have attached chloro atoms to dye molecules, which lead to halogen bonding (Atiog lu et al., 2019; Maharramov et al., 2018; Shixaliyev et al., 2018 Shixaliyev et al., , 2019 . In a continuation of this work, we have functionalized a new azo dye, (E)-4-{[2,2-dichloro-1-(4-methoxyphenyl)ethenyl]diazenyl}benzonitrile, which provides weak C-HÁ Á ÁO intermolecular hydrogen bonds. ISSN 2056-9890 
Structural commentary
In the title compound, (Fig. 1) , the dihedral angle between the 4-methoxy-substituted benzene ring and the benzene ring of the benzonitrile moiety is 41.86 (9) . The C1-C6-N1-N2, C6-N1-N2-C7, N1-N2-C7-C8, N2-C7-C8-Cl1, N2-C7-C8-Cl2, Cl1-C8-C7-C9 and C8-C7-C9-C14 torsion angles of 24.8 (2), À178.37 (15), À176.77 (17), À2.2 (2), 178.27 (14), À176.26 (14) and À52.1 (3)
, respectively, describe the essentially planar conformation of the dichloro-vinyldiazenyl moiety. Bond lengths and angles are within normal ranges and are comparable to those observed in related structures such as ( (Fun et al., 2011d) and (2E)-3-(3-nitrophenyl)-1-[4-(piperidin-1-yl)phenyl]prop-2-en-1-one (Fun et al., 2012) .
Supramolecular features and Hirshfeld surface analysis
In the crystal, the molecules are linked into layers parallel to the (020) plane by C-HÁ Á ÁO contacts and face-to-facestacking interactions [centroid-centroid distances = 3.9116 (14) and 3.9118 (14) Å ] along the a-axis between the same aromatic rings (Table 1; Figs. 2 and 3). These molecular layers are held together by weak van der Waals forces.
Hirshfeld surfaces and fingerprint plots were generated for the title compound using CrystalExplorer (McKinnon et al., 2007) to quantify and visualize the intermolecular interactions and to explain the observed crystal packing. The Hirshfeld surface mapped over d norm using a standard surface resolution with a fixed colour scale of À0.1603 (red) to 1.2420 (blue) a.u. is shown in Fig. 4 . The dark-red spots on the d norm surface arise as a result of short interatomic contacts (Table 2) , while the other weaker intermolecular interactions appear as light-red spots. The red points, which represent closer contacts and negative d norm values on the surface, correspond to the C-HÁ Á ÁO interactions. The Hirshfeld surface mapped over electrostatic potential (Spackman et al., 2008) is shown in Fig. 5 Table 1 Hydrogen-bond geometry (Å , ). 
Figure 2
A view of the crystal packing of the title compound. The weak C-HÁ Á ÁO interactions are shown as dashed lines and H atoms not involved in hydrogen bonding have been omitted for clarity. 
The molecular structure of the title compound, with the atom labelling. Displacement ellipsoids are drawn at the 50% probability level. View of the three-dimensional Hirshfeld surface of the title compound plotted over electrostatic potential energy in the range À0.0500 to 0.0500 a.u. using the STO-3 G basis set at the Hartree-Fock level of theory. Hydrogen-bond donors and acceptors are shown as blue and red regions around the atoms, corresponding to positive and negative potentials, respectively.
Figure 6
Hirshfeld surface of the title compound plotted over shape-index. 
Figure 7
The Hirshfeld surface representations and two-dimensional fingerprint plots of the title compound showing all interactions, and the most significant individual types of interactions. ( Fig. 7c) . The NÁ Á ÁH/HÁ Á ÁN and CÁ Á ÁH/HÁ Á ÁC interactions also appear as two symmetrical broad wings with d e + d i ' 2.6 and 2.8 Å , respectively, and contribute 16.1 and 14.7%, respectively, to the Hirshfeld surface (Fig. 7d,e) . The CÁ Á ÁC interactions appear in the middle of the scattered points in the two-dimensional fingerprint plots with an overall contribution to the Hirshfeld surface of 9.1% (Fig. 7f) . The small percentage contributions from the other different interatomic contacts to the Hirshfeld surfaces are listed in Table 3 . The large number of ClÁ Á ÁH/HÁ Á ÁCl, HÁ Á ÁH, NÁ Á ÁH/HÁ Á ÁN, CÁ Á ÁH/ HÁ Á ÁC and CÁ Á ÁC interactions suggest that van der Waals interactions and hydrogen bonding play the major roles in the crystal packing (Hathwar et al., 2015) .
Synthesis and crystallization
The title compound was synthesized according to the reported method (Atiog lu et al., 2019; Maharramov et al., 2018; Shikhaliyev et al., 2018 Shikhaliyev et al., , 2019 . A 20 mL screw-neck vial was charged with DMSO (10 mL), (E)-4-[2-(4-methoxybenzylidene)hydrazineyl]benzonitrile (251 mg, 1 mmol), tetramethylethylenediamine (TMEDA; 295 mg, 2.5 mmol), CuCl (2 mg, 0.02 mmol) and CCl 4 (20 mmol, 10 equiv). After 1-3 h (after TLC analysis showed complete consumption of the corresponding Schiff base), the reaction mixture was poured into an 0.01 M solution of HCl (100 mL, pH = 2-3) and extracted with dichloromethane (3x20 mL). The combined organic phase was washed with water (3x50 mL), brine (30 mL), dried over anhydrous 153.89, 133.85, 133.14, 130.54, 130.37, 130.34, 115.49, 115.00, 113.80, 55.51, 29.72, 14.15 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 4 . The H atoms of aromatic and methyl groups were placed in calculated positions (C-H = 0.95 and 0.98 Å , respectively) and refined using a riding model with U iso = 1.2U eq (C-aromatic) and 1.5U eq (C-methyl). SHELXL2016 (Sheldrick, 2015) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and PLATON (Spek, 2009) ; software used to prepare material for publication: PLATON (Spek, 2009) .
Funding information
R int 0.068 (sin /) max (Å À1 ) 0.639 Refinement R[F 2 > 2(F 2 )], wR(F
(E)-4-{[2,2-Dichloro-1-(4-methoxyphenyl)ethenyl]diazenyl}benzonitrile
Crystal data Extinction coefficient: 0.049 (5)
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
